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(54) NICKEL-BASE ALLOY EXCELLENT IN CORROSION RESISTANCE AND WORKABILITY 

(57)Abstract: 

PROBLEM TO BE SOLVED: To produce a nickel-base alloy, used for an equipment, such as 
industrial waste combustion boiler, to be exposed to severe corrosion and excellent in 
workability and stability of structure as well as in corrosion resistance, and a seamless tube 
produced by using this alloy as a stock. 

SOLUTION- (1) This nickel-base alloy has a chemical composition consisting of, by weight, < 
0 05% C <0.5% Si, <0.5% Mn, <0.01% P, 20-25% Cr, 8-12% Mo, >0.5-1.0% Nb, >15-20% Fe, <0.4% 
Al, <0.1%, in total, or rate earth elements, <0.01% Ca, <0.01% Mg, <0.01% B, and the balance Ni 
with inevitable impurities and satisfying inequality Fe(%)>4xNb(%)+1 2.5. (2) A seamless tube is 
composed of the nickel-base alloy of the aforesaid (1). (3) A laminated seamless tube is 
constituted so that its external surface side, internal surface side, or internal and external 
surface sides are composed of the nickel-base alloy of the aforesaid (1). 
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can 
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<t 2 & 




at ft *) 






No. 




Si Vb Hi Cr 


Ho Ti 


Mb Al ' Fe 








0.02 


0.40 0.38 60.3 21.6 


19 o.20 


17 0,19 4.3 




8 2 5*$ 


B 


0.005 


0.42 Q.S0 60.1 21.6 


16 0.21 


- 0. 10 16 








0.02 


0.21 0.19 611 21.3 


17 - 


- 0.24 12 




m 


2 


0.02 


0.21 0.19 62.4 21.2 


aa — 


0.18 0.24 16 




0 


S 


0.02 


0.20 0.19 61.8 21.4 


n - 


0.42 126 18 




9 


4 


0.02 


0.21 0.22 62.7 20.9 


18 - 


0.60 1 24 1 8 




m 


5 


0.02 


0.20 0.20 31 6 21.2 


18 — 


0.80 125 19 




m 


6 


0.007 


a on /I nn CO 1 01 R 
Q. 211 0. iU ail CX. 0 


17 — 


— 122 112 




m 


7 




A Id A 51 M7 91 2 


9.2 — 


0.23 120 110 




0 


8 


0. OCT 


a <m n *?n 211 

V. |2U v. *V vA*- 0 fcl. 1 


10 — 


0.37 120 111 




0 


8 


0.007 


0.21 0.21 53.2 218 


11 - 


0.66 0.19 15.8 






I 0 


0.007 


• m ft oo ci A 91 R 
0. 2.1 U. LL SI. 9 tX. 0 


19 — 


0.8$ 0.23 110 




0 


1 i 


0.02 


0.28 a SI 59.1 21.3 


17 — 


0.55 0.20 15 






1 2 


0.02 


0.22 0.29 51 3 20.9 


18 - 


163 0.21 115 






1 3 


0.01 


0.20 0.29 57.T 2L0 


17 - 


0.91 0.25 10.9 






14 


0.01 


0.22 0.30 51 6 20.9 


9.0 - 


1.14 0.22 15.6 






1 0 


O.02 


0.21 0.29 55.2 20.1 


12 — 


156 0.26 111 






1 R 
1 D 


0. 01 


0.21 0,31 53.7 20.8 


16 - 


0.63 0.24 15.4 




0 


1 7 


0.01 


0.19 0.31 50.1 22.8 


19 - 


191 124 115 




0 


1 8 


0.02 


0.20 0.30 48.2 21.2 


17 - 


0.64 0.25 114 




# 


1 Q 


0.02 


©-20 0.29 48.1 21.6 


14 — 


0.54 0.22 116 




# 


2 0 


0.02 


0.19 0.S1 48.2 21.5 


19 - 


187 0.26 19.7 




0 


2 1 


0.01 


0.19 0.21 515 21.2 


18 - 


0.61 0.21 111 


B;0.0025 


0 


2 2 


0.02 


0.21 .0.19 517 21.8 


8.8 — 


0. So U. A) 12. » 


Ca-0 003 
Bg:0!0Q4 


0 


2 3 


0.01 


0.20 0.19 513 21.8 


8.9 - 


0.62 0.20 112 


Y:0.W 




2 4 


0.02 


0.19 0.31 56.0 21.2 


12 - 


0.71 0.19 111 






2 5 


0.01 


0.19 0.29 54.7 20.8 


8.6 - 


0.86 0.19 14.2 







[ O 0 5 8 ] II. KftOWR&fUtifett 
i .^fflftlXtt : *j£f£© 4 >=f -y I"* 3 6SlOnm, 13 
0 rnnOA &£tfJ»3fflU 1250'CK.tM&l>ft&> 1225'C 

[0 0 5 9] ii .J&IHftlltt : 3IS Z 2241 iCffiMZtlX 

K-iUT«JIS z 22oi{c^sn-ci>-s4#wa^mc* 

[006 0] iii . tttt(CJ:&£&a>IMtlf : KfUt* 

650-c-c 3000 i^rafln^u/d^ o-c-e^i-^f-jBS? 

K»*tf << ^> t * tf - iraMK <fc of L//c„ ffl^/c 
|£®&K1;£ 3IS Z 2202 (C^3n-CC»S4#l*K>t-C* 

[0 0 6 1] iv.aAfcM-T iiStntt : TIB©CD~©© 
4«©SMIK:J:r>-r»1il/)t. «K*tttNo.9. ioteJ;i>* 
15~23©**M^*J<tt>* No. A ©&*$-£:£ (6 2 5^ 
£) . lto.B©ft«££ (WO 9 5/3 1 5 7 9-^C<fc 
■otliSWc^) -Chi. KKW-tL/Ttt. «Kt* 
©&Jf tf^SP* 5 6^ 9 ffl U fcifllOrmi. S 3 40mm ( tZjllS 
A«*lJBfRffittK©*B^«. S3 75mm) . J?<*3mn©S 



[0 06 2 ] <DflW««il3K*JWfcWtt!raftte : JIS 

30 G 0573{C5£»{>6n-Cl»-2>t A--fl*^ (65%i8&J»6i* 

m) tcio-cwaufc. tow* t on*. mm&'j>*2o 
«©»wttix*«iufc«eK«* t -a t i>Ko < tusMfc* 
swaisnrt** 75o°c-e 1 b$h©m©^> 

[0 06 3] ©aMf «<fc«j«iRtt>«:*JWSi»(B*IBfft*il 

fttt : 3IS G 057€iC^.AhtlX^i>mMA2%Mg C 1 2 

^^©U^fltfKfSK^TSWil'fc. §*&t?«. 
JJE©*f*{l^©1RttKI*>S-* U3Wf Lfc'&. ®M42 
y<M\l^ V ^is'O iooB$IHIi§iitU 
40 »*i ( S C C > ©*£©W*S* WSS O fc. 

[0 06 4] <3>$ • T)V*> ';^fS c t :l 'C©WA14 : S^Jt 

SSffiKiotlfiLfc. KftiS««. 50%NaOH^g 
iR . 50%«SK?§« (80-C) *sJ:0'5%HC 1 

(50'C) ©3117*5. 

[ 0 0 6 5 ] v. ^M*-C©W«S^t14 : 1000 °C-C10 

[ o o 6 6 ] vi .mmu^\i ■ m&M&*mc^x 

so ©ffl*fiKfttt*W"<&;te»«:TK©i©©l^*fTo 



(7) 

11 

fc. j8»tt^©*tt-CHJfiUfc. 
[006 7 ] 14mm J5©&#tt&*£& i £:S60/c«fCg|$te 
£oWfcf&. A WS© ER NiCrMo-3£ffl 

t>T*To/c. igJg&fctGTAWr. *73J1£?§8A&9.4K 
J/cm T\ m2^mi MtVZi&mAm 14.4IG/cm<!;l, 
-CjgJSOfc. KftSW^tt«»f»K»»«l:0»KUfe. 

[00 6 8]® mic^mmmmmm^^m^r^ 

•£>®5e£i§ (i3^-7^f-) . io 

[006 9 ] C©S5SJ-C»> I}il5mtn. S3l5mn, J»3 3 

fflut, *©KiWt©«K^ffl«c. *ap©*^**» 

m^mUL^m^tc *) 30mq/cm' iflfc. CCD^RXR 
BNa, SO, , K 2 SO, , NaCl, KC1. F e 
CI, . F e, 0 3 tei^'PbCl, £ig£L,/cRT. 

Pb : 20.28% (PbOM) . CI : 20 
IS. 5%, S 0 3 : 19.58 

[0 07 0 ]© ^4N!?fftf**ffiEl'fcttJ&Df(A 

(I500ppm HC 1 -100 ppmSO, -7.5 %0, 
-7.5 0 /oCO, -20%H, O-bal.N, ) 
MF4rc. 400 °C-C 20 ^IBK*W-*a«ftO. KIWt© 

[0 07 1 ] III.KBttS* 

i. ^fffljnxi* : ?o~7j\stm.(Dit£mz3k2t l c7jk-?. 

C©*S»*^©F eiNb«i-C«HILfc*S**»BI3 30 
r&?>. ##6W£&cno.i5~2<» -ctt. -T^r 80 

& < tf A £ C <!: #WB 3 ftfc, F e «©jl>ttl»£ 

&CNO.U-14. *iJ:{>*24. 25) TttRBfiRO* 1 10 %tc 

•&&©«£. ^*©«HW»PXtt©*#©fc»«cF e£l5 

[0 0 7 2 ] 03£H,ntf, X-f-VUX^tC^rafftil 40 

(%) ^4xNb (%) +12.5©ffiffltC*€>^{C*Jl> 
-C 80%Ji{±rt s ffiH£ 3 tl -5 C £ -2. . 
[0 07 3] 
[«21 
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1 1 
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1 2 


5 




1 3 


0 




1 4 


0 




1 5 


90 




1 6 


85 


/r 


1 T 


80 




1 8 


85 


* 


1 9 


85 




2 0 


80 




2 4 


5 


* 


2 5 


5 




A 


0 


Jf 


B 


75 



[ 0 0 7 4 ] ii . &fflJmtt:Sfflte*JWS3l»KB"C 

©^ofii-cwffiL/c^raflnxtt^^sfc^-r. 

93fc*»&J:5«:. 8Dtttt#!MI3£&"e so %££fig« 
■c^rfco . «ja«c*j» s»lBWjnxttK*5C»'r *>«ff© 
6 2 5^# ctb«W-&^A) fcfcbu ftffitCftaci* 1 

[0 07 5 ] 
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IE # 


No. 
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A 


60 




B 


80 




2 


75 




9 


85 




1 6 


82 


* 


2 1 


80 




2 2 


83 




2 3 


85 



[0 07 6 ] iii. mM<££Z&&<omitM:*&fo®M& 
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<t>. Nb^WS* 5 o.5~i.o %©«iH{c*S^©aaSfii 

[0 0 7 7 ] *4*S<fcO'^4©iS^*S^6, Nb£ 
0.5-1.0 5<*WrSiftMo^CC*}C»T». £&©*n 

Ci, fcJ:t>*F e£l5%W±^r<5-eSC£«:j:-?-C£ 
^©ttS»W{ktc*«- £ig*/it±£* 0 < *#-C* £ C i ** 
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650-C X 300C*#R3©B##)&C «fc *) *s + to £ 5 3/c 
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1 1 KtS 
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K # 






No. 


flfitSfia (J /cur J 




1 1 
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20 


if 
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15 




1 5 
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* 


1 6 
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tr 
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M 
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If 
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200 


mm 


2 4 
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5 
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fcfcjSW & K « 0 . 5% £ iS*. S N b #WC * 

[0 08 1 ]© «JWW kfl«WIE*"C©Wl6»K*ilt» 
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No. 


(jffftttft* g/nVh) 






1 


20 


t£ 


u 




2 


12 




L 




3 


14 




L 




4 


1.5 


*c 


U 




5 


1.2 


u 


U 




6 


12 




L 




7 


12 


tt 
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8 
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U 




9 


1.4 
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1 0 
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L 
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B 
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L 



[0 0 8 3 ] WL, TtotlVm 
[ 0 0 8 4 ] v. *M.tpV<Dmi&UWlft& 



40 KKWi**«IB^^. W*SBMtttt 6 2 5- 

[0 08 5] 
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No. 



m ^ a 



Cg/o 1 • h) 



50 X NaQH 



50 X H.SO* 
(80 *C) 



5XHC1 
(50 "C> 



(mg/an 1 ) 





A 


o.o3 im 


0. 45 


0. 05 


3 *» 




B 


0.03 


0.44 


0. 07 


3 *m 




2 


0. 03 


0.42 


0. 06 


3 




9 


0.03 


0. 40 


0. 04 


3 




1 6 


0. 03 *M 


0. 38 


0.04 


3 *» 


ff 


2 i 


0.03 am 


0. 42 


0. 05 


3 *e*t 




2 2 


o. 03 %m 


0. 41 


0.05 


3 *M 


ff 


2 3 


0.O3 


0. 40 


0.04 


3 *tt 



[0 08 6] vi. 

(^B. No .1-3, 6~8)-C», C<Dtm&# 
©J: 5 ftjMlft:llftaWre«lttWfcK «fc «3 ttlHftA*«W 
£r«c£D*. Nb©^WS* 5 o.5K*iH*.T 

[008 7] 
[*7] 



20 







m&im®& (ha z> 




No. 


&&&& 


**tUMft*3 






(mg/cra ! ) 


(am) 




A 


12.5 


2.5 %m 


ff 


B 


14.2 


280 


ff 


1 


14.0 


240 


M 


2 


13.2 


210 


ff 


3 


12.6 


120 


ff 


4 


12.5 


2.5 


ff 


5 


12.3 


2.5 


ff 


6 


14.0 


160 


tf 


7 


13.4 


180 


ft 


8 


13.2 


120 




9 


12.6 


2.5 


a 


1 0 


12.4 


2.5 


ff 


2 1 


12.6 


2.5 *m 


*f 


2 2 


12.5 


2.5 




2 3 


12.5 


2.5 *» 



30 



[0088] 
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5tfCK*»W**a»K». ^ 600MPa-C, 6 2 5££ 
£0 SUS304TB© 470MPa<fc 

0 t>wc». ntctv- -fmsms. t> eoo-c-m s u s 3 

1 6 H T B &*©tt«B*W L-C* 0 . -f 5 * » 
[009 0] #IMB#&tt. ©«6ttlMB»«K*5 

&&©£ h s >y©ifi©iiM*5ckt>'ss n a a ^as o © 

6 2 5^(ctbtSU-CKfl5&N i ©§*t* 5 i(« 
[0 09 1 ] #»9te£*E^*itf. ^-«W©*B*i 
1. =*S&£©«£**S&«k£»Ki^**- * 

^^fet?KJSufccn<E>©fit@^ < *{*. wjaKfcw 

3fc© 6 2 5 £&-Cffi® ittotl,* fcfln^Jfea* s e C 0 K 

[0 1 ] mmmvn,mvtc-&&<D 20 %^ra^w«c«i 

■T -5 1 » - KH©IS**N b d#fiK <fc otIIOfc 

[02] ftMWt^Ofc£&©8«***« (HA 
Z) ©iKSBSASSi* (400 *CX2<«lffl) ©*Sm£Nb$ 
50 ^fi(cd:oTllSL//cy'77-CS>2>. 
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